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RECIPROCATING COMPRESSOR DRIVEN BY A LINEAR MOTOR 
Field of the Invention 

The present invention refers, in general, to a 
reciprocating compressor driven by a linear motor to 
5 be applied to refrigeration systems and presenting a 
piston reciprocating inside a cylinder. More 
specifically, the invention refers to a coupling 
between the piston and a resonant system associated 
thereto . 

10 Background of the Invention 

In a reciprocating compressor driven by a linear 
motor, the gas suction and gas compression operations 
are performed by the reciprocating axial movements of 
each piston inside a cylinder, which is closed by a 
15 cylinder head and mounted within a hermetic shell, in 
the cylinder head being positioned the suction and 
discharge valves that control the admission and 
discharge of the gas in relation to the cylinder. The 
piston is driven by an actuating means that supports 
2 0 magnetic components operatively associated with a 
linear motor affixed to the shell of the compressor. 
In some known constructions, each piston-actuating 
means assembly is connected to a resonant spring 
affixed to the hermetic shell of the compressor, in 
25 order to operate as a guide for the axial displacement 
of the piston and make the whole assembly act 
resonantly in a predetermined frequency, allowing the 
linear motor to be adequately dimensioned to 
continuously supply energy to the compressor upon 
30 operation. 

In a known construction, two helical springs are 
mounted under compression against the actuating means 
on each of the sides thereof. The piston forms, 
jointly with the actuating means and with the magnetic 
35 component, the resonant assembly of the compressor, 
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which is driven by the linear motor and has the 
function of developing a. reciprocating linear 
movement, making the movement of the piston inside the 
cylinder exert a compressive action on the gas 
5 admitted through the suction valve, to the point in 
which said gas can be discharged to the high pressure 
side through the discharge valve. 

Helical springs under compression, regardless of the 
shape of the last coil that will form the contact 

10 region with the piston, generate a contact force with 
an uneven distribution along a determined 
circumferential contact extension, with a compressive 
force concentration in the region where the last coil 
starts to contact the piston. 

15 In a known solution (US552 5845) , the coupling between 
the helical springs and the piston occurs by the 
provision of a thin cylindrical rod, which is 
sufficiently laterally flexible to absorb the lateral 
movements of the springs, but which is axially rigid 

2 0 to transmit the axial force to the piston. 

In another known construction, the helical springs are 
seated on a disc that is connected to the piston, thus 
applying all the force to the piston. However, the 
helical springs not only generate the axial force, but 
25 also generate radial forces, and the axial force 
itself is not concentric to the axis of symmetry of 
the springs. Such spring imperfections force the 
piston, causing friction and higher energy 
consumption, which impairs the performance of the 

3 0 linear compressor. 

Object of the Invention 

Thus, it is an object of the present invention to 
provide a reciprocating compressor driven by a linear 
motor, which with a simple construction and with a 
35 minimum of components with relative movement, 
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minimizes the lateral forces on the piston, the 
effects of the concentration of compressive forces on 
the actuating means, and the consequent momenta on 
both the actuating means and the piston. 
5 Summary of the Invention 

This and other objects are achieved through a 
reciprocating compressor driven by a linear motor 
comprising a hermetic shell, within which are mounted: 
a reference assembly formed by a motor and a cylinder; 

10 a resonant assembly formed by a piston reciprocating 
inside the cylinder, and by an actuating means 
operatively coupling the piston to the motor; and two 
spring means mounted to the resonant assembly and to 
the reference assembly and which are elastically and 

15 axially deformed in the displacement direction of the 
piston, said compressor comprising a mounting element 
coupling an end of one spring means (10) to an end of 
the other spring means (10) ; a coupling element, which 
has an end mounted to the piston and an opposite end 

20 mounted to the mounting element, said mounting element 
carrying the ends of the two spring means coupled 
thereto and being axially displaced together with the 
piston and displaced freely and transversally to the 
displacement direction of the piston, said coupling 

25 element being constructed to transmit the axial forces 
between the piston and the mounting element, and to 
minimize the application of radial forces to the 
piston. 

Brief Description of the Drawings 
30 The invention will be described below, with reference 
to the enclosed drawings, in which: 

Figure 1 is a schematic longitudinal diametrical 
sectional view of a hermetic compressor of the type 
driven by a linear motor, presenting helical springs 
35 compressing a disc element of the actuating means, 
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which couples the piston to the reciprocating linear 
motor constructed according to the prior art; 
Figure 2 is a schematic longitudinal diametrical 
sectional view of a hermetic compressor, such as that 
5 illustrated in figure 1, but presenting a coupling 
between the piston and the spring means obtained 
according to a construction of the present invention; 
and 

Figure 3 is a schematic longitudinal diametrical 
10 sectional view of a hermetic compressor such as that 
illustrated in figure 1, but presenting a coupling 
between the piston and the spring means obtained 
according to another construction of the present 
invention. 

15 Description of the Illustrated Embodiments 

The present invention will be described in relation to 
a reciprocating compressor driven by a linear motor of 
the type used in refrigeration systems and comprising 
a hermetic shell, within which is mounted a motor- 

2 0 compressor assembly including a reference assembly 
affixed to the inside of said shell and formed by a 
linear motor and a cylinder 1, and a resonant assembly 
formed by a piston 2 reciprocating inside the cylinder 
1 and by an actuating means 3 external to the cylinder 

2 5 1 and which carries a magnet 4 to be axially impelled 

upon energization of the linear motor, said actuating 
means 3 operatively coupling the piston 2 to the 
linear motor, and the piston 2, such as illustrated, 
presenting a piston top portion and a tubular body 

3 0 portion. 

In the construction illustrated in figure 1, the 
actuating means carries an annular disc 5, against 
which is coupled the piston 2, medianly defining a 
lower neck 6 for the fitting and fixation of a lower 
35 portion of the piston 2. In the fitting position, a 
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lower annular flange 2a of the piston 2 is seated 
against a flat upper face of said annular disc 5. 
The compressor illustrated in the enclosed figures 
also includes two spring means 10 , mounted under 
5 constant compression to the resonant assembly and to 
the reference assembly and which are elastically and 
axially deformed in the displacement direction of the 
piston 2 . 

In figure 1, each spring means 10 is in the form of a 
10 helical spring having a respective end mounted to the 
annular disc 5 of the actuating means 3 and a 
respective opposite end mounted to one of the resonant 
and the reference assemblies . 

In the embodiment illustrated in figure 1, the 
15 cylinder 1 has an end closed by a valve plate 7 which 
is provided with a suction valve 8 and a discharge 
valve 9, allowing the selective fluid communication 
between a compression chamber 2 0 defined between the 
top of the piston 2 and the valve plate 7 and the 

2 0 respective inner portions of a cylinder head 3 0 that 

are respectively maintained in fluid communication 
with the low and the high pressure sides of the 
refrigeration system to which the compressor is 
coupled. 

25 In this construction, during the operation of the 
piston 2, in the region for the contact and seating of 
each spring means 10 against the actuating means 3, a 
reacting compressive force is applied that originates 
a momentum transmitted to the piston 2, causing 

3 0 misalignments in the latter that result in wear of 

said piston 2 with time. 

According to the present invention, the two spring 
means 10 are coupled to each other by a mounting 
element 40, to which is affixed an adjacent end of 
35 each of the two spring means 10, said mounting element 
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40 being axially displaced jointly with the piston 2 
and with the adjacent ends of the two spring means 10, 
and free to be displaced in a plane transversal to the 
displacement direction of the piston 2, for example by 
5 a certain limited extension, jointly with the ends of 
the two spring means 10 coupled thereto. 
The mounting element 4 0 presents a first annular 
portion 41, coupling an adjacent end of one of the two 
spring means 10, and a second portion 42 coupling an 

10 adjacent end of the other of said two spring means 10, 
said first and second portions 41, 42 being axially 
spaced and affixed to each other and disposed on 
axially opposite sides of the resonant assembly, and 
part of the resonant assembly being disposed through 

15 said first portion 41. 

The mounting element 40 is coupled to the piston 2 by 
a coupling element 50, having an end mounted to said 
piston 2 and an opposite end mounted to the mounting 
element 40, said coupling element 50 being constructed 

2 0 in order to transmit, for example completely, the 

axial forces between the piston and the mounting 
element and to minimize the application of radial 
forces to the piston, for example upon the transversal 
displacement of the mounting element . 
25 In the illustrated embodiment, the first portion 41 
defines an annular housing to receive and affix an end 
coil of a spring means, and the second portion 42 
presents an elevated annular peripheral edge 43 
defining, from a face opposite to that turned to the 

3 0 cylinder 1, a housing for an adjacent end of the other 

spring means 10. 

According to the present invention, the fixation 
between the first and the second portion 41, 42 of the 
mounting element 4 0 is obtained by means of rigid 
35 elements 44, for example two pairs of rigid pins, 
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which are angularly spaced from each other and 
mounted, with a radial gap, through the actuating 
means 3, for example by means of throughbores 5a 
provided in the annular disc thereof. 
5 In the embodiment illustrated in figures 2-3, the 
second portion 42 comprises a disc which couples, from 
an external face and coaxially to the axis of the 
piston 2, the coupling element 50, which in the 
illustrated embodiment is in the form of an elongated 

10 and relatively flexible rod presenting, in the 
constructive option of figure 2, its ends respectively 
affixed to the piston 2 and to the second portion 42 
of the mounting element 40 and, in the constructive 
option of figure 3, its ends articulated, for example 

15 connected through ball joints, to the parts defined by 
the piston 2 and by the second portion 42 of the 
mounting element 40. 

According to the present invention, the coupling 
element 50 is disposed inside the body of the piston 

20 2, so that an internal end is coupled to the top of 
said piston 2, and an external end remains slightly 
projected from the plane of the actuating means, 
defining to said coupling element 50 a determined 
extension that is sufficient to provide a relative 

25 flexibility to the latter. 



